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Abstract

The U.S. Atlantic pelagic longline fleet operates throughout the Gulf of Mexico,
along the entire U.S. Atlantic coast over the continental shelf and slope, and in distant
water areas including the central North Atlantic and the Canadian Grand Banks. The
Atlantic longline fleet is defined as a Category | fishery under the Marine Mammal
Protection Act, and it is also the subject of management concerns under the Endangered
Species Act due to interactions with leatherback and loggerhead turtles. Total bycatch of
marine mammals and turtles in the longline fishery was estimated for 2004 using data
from the pelagic longline fishery observer program and a mandatory fishery logbook
reporting program. | applied adelta-lognormal approach to estimate region specific and
total annua interactions with protected species for the fishery. During 2004, there were
an estimated 1,359 (999 — 1,849 95%Cl) interactions with leatherback turtles
(Dermochelys coriacea) and 734 (466 — 1,158 95%CI) interactions with loggerhead
turtles (Caretta caretta). The primary marine mammal species interacting with this
fishery were pilot whales (Globicephala sp.) with an estimated 108 (50 — 232 95% ClI)
interactions and Risso’ s dolphin (Grampus griseus) with 49 (19 — 127 95% ClI)
interactions. Potential sources of bias and uncertainty in these bycatch estimates are

discussed.
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I ntroduction

Pelagic longline fisheries operate throughout the world' s oceans targeting large
pelagic fish predators including swordfish, tunas, and sharks. The U.S. Atlantic pelagic
longline fleet operates throughout the Gulf of Mexico, along the entire U.S. Atlantic coast
over the continental shelf and slope, and in distant water areas including the central North
Atlantic and the Canadian Grand Banks (Figure 1). The Atlantic longline fleet is defined
as a Category | fishery under the Marine Mammal Protection Act (50 CFR Part 229,
Federal Register Vol. 69, No. 135, 15 July 2003) due to frequently documented

interactions with marine mammals.

The fishery is also the subject of management concerns under the Endangered
Species Act (ESA) due to frequent interactions with marine turtles including leatherback
(Dermochelys coriacea) and loggerhead turtles (Caretta caretta). In June 2004, a
biological opinion was issued by the NOAA Fisheries Service, Southeast Regional Office
finding that the U.S. Pelagic Longline Fleet posed a jeopardy to leatherback turtles in the
Atlantic ocean as defined under the ESA. To allow continued operation of the fishery,
the biological opinion mandated increases in the frequency in reporting of bycatch,
education and outreach programs, and instituted large-scale changes in fishing gear.
Most notably, the fishery was required to exclusively use “circle’ hooks (size 16/0 or
greater) after August, 2004. This mandate was based upon expected reductions in
bycatch rate due to hook shape and size based upon experimental studies conducted in the

Northeast Distant Water (NED) fishing area (Watson et al., 2005).



In addition to the recently mandated gear changes, severa time-area closures were
introduced into the fishery in 2000 and 2001 due to concerns over both finfish and
protected species bycatch (NMFS 2003, 50 CFR Part 635). These include year-round
closures near the Desoto canyon in the Gulf of Mexico after November 1, 2000 (Figure 1,
Label A), and in waters off the Atlantic coast of Florida after March 1, 2001 (Figure 1,
Label B). Seasona closures are in effect in the Charleston Bump region between
February 1 and April 30 (Figure 1, Label C), and a bluefin tuna area off of the New
Jersey coast between June 1- to June 30 (Figure 1, Label D). The NED area had been
closed to non-experimental longline fishing since 2001; however, it was reopened to

fishing with restrictions on gear types in June, 2004.

The pelagic longline fishery has had afishery observer program (Pelagic
Observer Program, POP) in place since 1992 to document finfish bycatch, characterize
fishery behavior, and quantify the interactions with protected species (Beerkircher et al.,
2002). In addition, a mandatory fishery logbook system (FLS) has been in place since
1992 requiring boat captains to report fishing effort, gear characteristics, and commercial
catch. These data have been used to generate annual estimates of marine mammal and
turtle bycatch (Johnson et al., 1999; Yeung, 1999a; Y eung 1999b; Y eung, 2001,

Garrison 2003, Garrison and Richards, 2004).

In this report, marine mammal and marine turtle bycatch estimates are calculated
for pelagic longline fishery effort during 2004. Bycatch rates (catch per 1000 hooks) are

quantified based upon observer data by year, fishing area, and quarter. The estimated



bycatch rate is thenmultiplied by the total fishing effort (number of hooks) reported to
the FL S program to obtain estimates of total interactions for each species of marine

mammal and turtle.

M ethodology

Geographic Stratification

Fishery observer effort is allocated among 11 large geographic areas and calendar
quarter based upon the historical fishing range of the fleet (Figure 1). The target annual
coverage during the last several years has been 8% of the total reported sets, and observer
effort is allocated randomly based upon reported fishing effort (Beerkircher et al., 2002).
The bycatch estimates developed for each species are stratified by year, geographic area,
and quarter to reflect the design of the observer program.

Bycatch rates for year-quarter-area strata with reported longline fishery sets that
had no corresponding observer coverage were replaced with the mean bycatch rate
observed in the quarter-area stratum between 1999-2003. For some cells, there has been
no historical observer coverage within the previous 5 years. In these cases, no bycatch
estimate was made, and these strata are identified as potential sources of negative bias in
the regional and annual estimates for 2004. This approach avoided the potential biases
associated with pooling across geographic strata while allowing bycatch estimates for the

majority of unobserved strata.



Delta Estimator

Sets in which a portion of the longline broke away, and therefore had multiple
recorded haul times, were combined into single sets. This is consistent with the approach
of the most recent mortality estimate (Garrison, 2003; Garrison and Richards, 2004). The
mean and variance of catch rates for marine mammals and turtles in observed longline
sets was calculated using a delta estimator (Pennington 1993). The delta estimator is
more appropriate than the simple mean because catch rates are generally log-normally
distributed and bycatch events (i.e., positive sets) are rare. The unit of effort in this
analysis is the number of hooks, and this is consistent with methods used to estimate total
catch and bycatch of finfish and previous analyses of protected resource interactions
(Johnson et al. 1999). The delta mean bycatch rate for each analytical stratum, t, is

caculated as:
@ C.= %G“G(Si /2),

where:

m is the number of sets with observed bycatch,

n isthe total number of observed sets,

L; is the mean of the log-transformed number of animals taken per 1000 hooks when
bycatch occurred.

5.2 is the observed sample variance of the log transformed bycatch rate, and

G is the cumulative probability function from the Poisson distribution given as:
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The series was computed numerically over j terms until meeting a convergence criterion
of a change in the function value of < 0.0001 with additional terms (j). Convergence was

generaly achieved with <10 terms. The variance of the delta estimator is.
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The C; caculated above gives the mean number of animals caught per 1000 hooks
in the observed trips. To estimate total interactions, N, these rates are multiplied by the
total number of hooks reported to the FL S database for each analytical stratum. The
stratified estimates and associated variances were summed to provide annual estimates
for each species. Approximate 95% confidence intervals were calculated assuming
lognormal distribution of total mortality as N/C and N-C for the lower and upper

confidence bounds respectively where:

6 C=ep[z, Jvain N)],

(7) va(In N) =In[ 1+ var(N)/N?7,

where z, is 1.906, the z score for a = 0.05.



Sea Turtle Life History Form

Detailed information on the characteristics of longline interactions with sea turtles
was recorded by the fisheries observers during 2004. These data include detailed
descriptions of the type of interaction, the extent of entanglement, the location of any
hook attached to the animal or swallowed, and other data (Appendix A). Information on

entanglement, hooked animals, and the location of hooks are shown in Table B2.

Marine Mammal Serious Injury Determination

The Marine Mammal Protection Act (MMPA) requires that mortality and serious
injury of marine mammals incidental to commercial fishing operations be reduced below
potentia biological removal (PBR). “Seriousinjury” has been defined as an injury likely
to result in mortality (NOAA Fisheries 50 CFR 229.2, Angliss and DeMaster, 1998). A
workshop of NOAA Fisheries and external experts was convened in 1997 to evaluate the
types of injuries occurring in commercial fisheries and guidelines for determining if a
given marine mammal observed interacting with commercial fishing gear was seriously
injured. For small cetaceans, including pilot whales and other delphinids, it was
concluded that animals that ingested hooks, were released with significant amounts of
trailing fishing gear, were swimming abnormally, or suffered some obvious severe
external trauma should be considered seriously injured (Angliss and Demaster, 1998).
Serious injury determinations are made on a case by case basis after reviewing the
observations and comments of fishery observers. For this report, observer comments for

all takes of marine mammals from 2004 (Table B4) were reviewed and serious injury



determinations were verified based upon observer comments and photographs consistent

with current NOAA fisheries guidelines.

Results and Discussion

Reported Fishing Effort and Observer Coverage

The total reported pelagic longline fishing effort included 7.22 million hooks
during 2004 (Table 1a). The reported fishery effort included 9,680 sets during 2004, and
of these 702 were observed by the POP program for an overall coverage of 7.3% (Table
1, Table 2, Table 3, Figure 2). Observer coverage for specific areaquarter strata
typically ranged between 3-9% of reported sets (Table 3).

During the first and second quarters, a total of 60 experimental sets were madein
the Gulf of Mexico employing circle hooks to investigate potential effects on turtle
bycatch. These experimenta sets had 100% observer coverage, and were thus separated
from the normal commercial fishery. Data from these sets are labeled “GME” in the
summary tables.

The area-quarter strata with reported fishing effort but with no observer
coverage are identified in Table 3. Observer coverage was available for the majority of
these within the previous five years with the exception of SAR-Quarter 4 and TUS-
Quarter 2. There has been very little historical observer coverage of the SAR, TUN, and

TUS areas, and therefore no bycatch estimate is possible for these geographic areas.



Observed Protected Species I nteractions

There were a total of 89 observed interactions with leatherback turtles and 53 with
loggerheads (Table 4, Figure 3, Table B1). No turtles were observed dead on capture.
The greatest number of leatherback takes occurred in the GOM region during the 2" and
3" quarters followed by the MAB and NED regions (Table 4a, Figure 3, Table B1).
Loggerhead takes were more broadly distributed with the highest observed takes in the
SAR, NED, FEC, and MAB areas (Table 4b, Figure 3, Table B1).

The vast mgjority of the turtles were characterized as being released alive and
injured (i.e., most had been hooked) based upon recorded information on the sea turtle
life history form (Table 5a, Table 5b, Table B2). Leatherback turtles were most typicaly
hooked externally, while loggerhead turtles primarily swallowed the hook or were
hooked in the mouth (Table 5b). All gear was removed before release from 53 of the
142 turtles captured. Removing gear was most difficult from loggerheads that had
swallowed the hook (Table 5¢).

There were atota of 12 interactions observed with marine mammals during 2004
(Table 6, Table B3, Figure 4). The mgjority of these interactions were observed in the
MAB region. The majority of interactions with marine mammals were with pilot whales
(Globicephala sp.). Eight of the observed marine mammal interactions were categorized
as serious injuries, with most of these being pilot whales (Table 7).  All serious injuries
involved being hooked in the mouth and/or rel eased with a significant amount of

entangling gear (Table 7, Table B4).



Total Estimated Bycatch and Mortality

Stratum estimates of mortality and total interactions for marine turtles are shown
in Table 8. Leatherback interactions during 2004 were dominated by the Gulf of Mexico
region with high takes during the 1% and 2" quarters (Table 8b, Figure 3). Leatherback
takes were also high in the MAB (Quarter 4), SAB (Quarter 1) and NED (Quarter 3). For
loggerhead turtles, the highest takes occurred during the 1% Quarter in the SAB area, and
inthe FEC, CAR, ad NEC areas (Table 8b, Figure 3).

The quarter-area strata estimates for marine mammal mortality, serious injury,
and live releases are presented in Table 9. The magjority of marine mammal serious injury
occurred in the mid-Atlantic Bight region during the fourthquarter (Table 9a, Figure 4).

The average bycatch rates and estimated catches in strata that were not observed
during 2004 across the previous 5 years (1999-2003) are summarized in Table 10. The
highest estimated take from these unobserved areas was 65.7 loggerheads in the NEC,
Quarter 2 (Table 10).

There were estimated to be atotal of 1,358.8 (998.8 — 1,848.6 95% ClI)
interactions with leatherback turtles during 2004 (Table 11a). During 2004, the
interactions with leatherback turtles were very high (780 animals) in the Gulf of Mexico.
There were an additional 3 observed leatherback interactions in experimental fishing.

For loggerhead turtles, there was an estimated total of 734 interactions (466 — 1,158 95%
Cl) during 2004. The majority of these interactions occurred in the SAB, NEC, FEC,

and MAB (Table 11b). The current estimates of turtle bycatch continue trends that have
been observed during the last 5 years for both species. The leatherback take estimate for

2004 has reached a historical high, and the nearly linear increase in the estimates since



1998 has continued through 2004 (Figure 5a). It isimportant to note, however, that the
majority of leatherback takes during 2004 occurred before the new regulations were in
place. The loggerhead turtle takes remain low relative to the historical high observed in
1995; however, there has been an increasing trend in the last four years (Figure 5b). The
total reported fishery effort declined during the period from 1998-2002, though it
rebounded during the last two years (Figure 5). For leatherbacks, the generaly linear
increase in total catch therefore reflects primarily changes in bycatch rate. Thismay be
due to changes in fishery practices that increase interactions with turtles, increases in the
population size of leatherback turtles, and/or environmental changes that increase the
availability of turtles to the longline fishery.

A total of 74 pilot whales and 28 Risso’ s dolphin are estimated to have suffered
serious injury or mortality in the longline fishery during 2004 (Table 12). The total
estimated number of interactions was 108 (50 — 232 95% Cl) for pilot whales and 49 (19

—127 95% Cl) for Risso’s dolphins (Table 12).

Sources of Bias and Uncertainty

The fishery logbook data is a mandatory reporting program, and thusit is
expected that reporting rates are generally high. Due to the intense management focus on
the longline fishery, there has been close monitoring of reporting rates, and observed trips
can be directly linked to reported effort. In general, the gear characteristics and amount
of observed effort is consistent with the reported effort. However, underreporting is

possible in this fishery and would result in a direct negative bias in bycatch estimates.
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Observer coverage in the pelagic longline fishery is generaly high, particularly in
comparison to that of other commercial fisheries. The sampling level, on average, is
sufficient to provide reasonable quantification of interactions with protected species. The
observed coefficients of variation for annual estimates of both loggerhead and
leatherback turtles are <30%, and this is consistent with guidelines for accuracy set by
NOAA Fisheries. However, in some strata there is little or no coverage during particular
times of year. During 2004, the most notable gaps in coverage occurred in the NEC
regionwhere there were significant amounts of reported fishing effort. The estimated
bycatch based upon previous years observer coverage contributed significant numbers of
takes for these strata. Applying observer data from previous years is inherently uncertain
since bycatch rates can vary significantly in time and space. Estimates for those strata
supplemented by previous observer coverage should therefore be treated with caution.

For some strata, there has been no recent observer coverage, and thus regional and
annual estimates of bycatch are potentially negatively biased. The most glaring omission
isthe low current and historical coverage of the offshore areas including the SAR, TUN,
and TUSregions. These offshore strata traditionally have low levels of observer
coverage, and therefore it is currently unknown if there are significant interactions with
protected species in these sectors of the longline fishery.

The delta estimator was applied to calculate bycatch rates primarily to maintain
consistency with previous estimates for this fishery (Johnson et al., 1999, Y eung, 1999a;
Y eung, 1999b; Y eung, 2001; Garrison, 2003; Garrison and Richards, 2004). This
approach assumes 1) that catch rates (animals per hook) are lognormally distributed and

2) that the number of hooks is an appropriate unit of effort. The first assumption was

11



critically examined for turtles in Johnson et al. (1999); however, is difficult to verify for
marine mammals given the generally low rate of these interactions. The delta estimator
is sengitive to the assumption of log-normality, and violations of this assumption may
result in biased (positive or negative) estimates of catch rate and associated variances.
The second assumption has not been examined critically in previous analyses. The
current approach assumes that total bycatch is linearly related to the total number of
hooks fished. If this assumption is not correct, for example if there are saturation effects
resulting in a nonlinear relationship between the number of hooks and total catch, then
there is potentialy a direct bias in the estimate of total bycatch. This assumption is
currently being evaluated along with other potential units of effort and statistical
approaches to avoid bias and improve precision in bycatch estimates for the pelagic

longline fleet.
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Tablel. Tota amount of fishing effort reported to the pelagic longline logbook program
during 2004 by year, quarter, and fishing area. Fishing effort is reported as A) Number
of hooks (thousands) and B) Number of sets. GME indicates experimental setsin the
Gulf of Mexico.

Table2. Total amount of fishing effort observed during 2004 by year, quarter, and
fishing area. Fishing effort is reported as A) Number of hooks (thousands) and B)
Number of sets. GME indicates experimental sets in the Gulf of Mexico. Dashes
indicate cells where no fishery effort was reported.

Table 3. Percentage of reported fishing effort observed during 2004 by year, quarter, and
fishing area by A) Number of hooks and B) Number of sets. Dashes indicate no reported

fishing effort. Cellsin which >10 longline sets were reported with no observer coverage

are indicated in bold.

Table4. Tota number of observed interactions with A) Leatherback turtles, B)
Loggerhead turtles, and C) All marine turtles in the pelagic longline fishery during 2004
by year, quarter, and fishing area. Dashes indicate areas where there was no observed
fishing effort, and an X indicates an area where no effort was reported. Only loggerhead
and leatherback turtles were observed captured.

Table 5. Summary of (A) release condition, (B) and hook location in hooked animals,
(C) animals with al gear removed, by hook location for marine turtles in the pelagic
longline fishery during 2004. Hook location information is recorded on the sea turtle life
history form (Appendix A) by the observer.

Table6. Total number of observed interactions with marine mammals in the pelagic
longline fishery during 2004 by year, quarter, and fishing area. Dashes indicate areas
where there was no observed fishing effort, and an X indicates an area where no effort
was reported.

Table7. Summary of release condition and serious injury types for marine mammalsin
the pelagic longline fishery during 2004. Serious injury determinations were based upon
written observer comments (Table B3). “Entangled” indicates that the animal was
released with > 4 feet of gear remaining attached.

Table 8. Estimated interactions with (A) Leatherback and (B) Loggerhead turtlesin the
pelagic longline fishery during 2004 by fishing area and quarter. All marine turtles were
recorded as released alive (either injured or uninjured). GME indicates experimental sets
in the Gulf of Mexico with 100% observer coverage. Observed catches for those
experimental sets are highlighted.
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Table 9. Estimated (A) Serious Injury, (B) Live Releases, and (C) Total Interactions
with marine mammals in the pelagic longline fishery during 2004 by fishing area and
quarter.

Table 10. Estimated interactions in the pelagic longline fishery for strata with reported
fishing effort but no observer coverage during 2004. Bycatch rates are the average of the
stratum rates during the previous five years (1999-2003) where there was observer
coverage. Estimates are presented for those strata with previously observed bycatch. In
the case of Risso’s dolphins, the previously observed catch was alive release. All
previously observed turtle catches were likewise released alive (injured or uninjured).

Table11. Total estimated interactions with (A) Leatherback and (B) Loggerhead turtles
in the pelagic longline fishery during 2004 by fishing area. These estimates include
extrapolated values for areas with no observer coverage during 2004 that had observed
interactions during the past five years (Table 10). Observed catches for experimental sets
in the Gulf of Mexico are listed separately. All captured marine turtles were listed as
released alive (injured or uninjured).

Table 12. Total estimated interactions with marine mammals in the pelagic longline
fishery during 2004. These estimates include extrapolated values for areas with no
observer coverage during 2004 that had observed interactions during the past five years
(Table 10).

Figure 1. Pelagic longline fishing areas in the north Atlantic ocean indicating 11 defined
fishing areas. CAR = Caribbean, GOM = Gulf of Mexico, FEC = Florida East Coast,
SAB = South Atlantic Bight, SAR = Sargasso Sea, MAB = Mid-Atlantic Bight, NEC =
Northeast Coastal, NED = Northeast Distant, NCA = North Central Atlantic, TUN =
Tuna North, TUS = Tuna South. Pelagic longline closed areas are indicated by shaded
polygons and letter labels (A-E). The NED area was reopened on June 30, 2004.

Figure 2. Observed (grey symbols) and reported (dark symbols) pelagic longline fishing
effort during 2004.

Figure 3. Observed pelagic longline fishing effort and marine turtle takes during 2004.

Figure4. Observed pelagic longline fishing effort and marine mammal takes during
2004.

Figure5. Historical trends in fishery effort and estimated marine turtle takes in the
pelagic longline fishery between 1992-2004.
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Table 1. Total amount of fishing effort reported to the pelagic longline logbook program during 2004 by year, quarter, and fishing
area. Fishing effort isreported as A) Number of hooks (thousands) and B) Number of sets. GME indicates experimental setsin the

Gulf of Mexico.

A. Number of Hooks (thousands)

Quarter  CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 209.1 136.1 20.4 877.5 65.1 19.6 121.2 95.4 9.0 175 0 0 1570.9
2 79.2 60.6 9.8 1317.3 117.6 1.4 409.7 47 20.0 9.4 0 2116.8
3 0 345 0 1004.5 216.0 0 89.9 0 0 291.7 369.7 2006.3
4 4.6 21.8 0 850.2 439.9 0 316 16.4 0 716 86.2 1522.3
Total 292.8 253.0 30.2 4049.6 838.5 21.0 652.5 116.5 9.0 375 459.8 455.9 7216.2
B. Number of Sets

Quarter CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 244 276 40 1151 102 22 174 110 9 18 0 0 2146

2 9 126 20 1751 188 2 577 6 0 19 110 0 2898

3 0 82 0 1299 332 0 172 0 0 0 359 364 2608

4 6 58 0 1149 563 0 66 16 0 0 78 2 2028
Total 349 542 60 5350 1185 24 989 132 9 37 547 456 9680
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Table2. Tota amount of fishing effort observed during 2004 by year, quarter, and fishing area. Fishing effort is reported as A)

Number of hooks (thousands) and B) Number of Sets. GME indicates experimenta sets in the Gulf of Mexico. Dashes indicate cells
where no fishery effort was reported.

A. Number of Hooks (thousands)

Quarter ~ CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 20.3 14.3 19.7 418 6.8 2.9 0.8 28.8 0 0 - - 135.5

2 11.7 1.7 10.6 52.4 135 0 25.2 0 - 0 0 - 115.1
3 - 5.2 - 67.8 14.6 - 4.8 - - - 15.9 610 169.3
4 0 15 - 51.0 32.8 - 2.7 0 - - 3.7 23.7 115.4
Total 32.1 22.7 30.3 213.1 67.7 29 335 28.8 0.0 0.0 19.6 84.6 535.4

B. Number of Sets

Quarter  CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 23 30 40 49 13 3 1 2 0 0 - - 191

2 16 6 20 61 18 0 37 0 - 0 0 - 158

3 - 1 - 86 23 - 14 - - - 22 54 210

4 0 6 - 71 36 - 5 0 - - 3 22 143
Total 39 53 60 267 90 3 57 32 0 0 25 76 702
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Table 3. Percentage of reported fishing effort observed during 2004 by year, quarter, and fishing area by A) Number of Hooks and B)
Number of Sets. Dashes indicate no reported fishing effort. Cellsin which >10 longline sets were reported with no observer coverage

are indicated in bold.

A. Number of Hooks

Quarter CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 9.72 10.50 96.66 4.77 10.45 14.78 0.66 30.24 0 0 - - 8.63

2 14.83 281 107.90 3.98 11.46 0 6.16 0 - 0 0 - 544

3 - 15.07 - 6.75 6.77 - 5.39 - - - 5.44 16.49 8.44

4 0 6.99 - 6.00 7.46 - 8.45 0 - - 5.19 27.46 7.58
Total 10.95 8.98 100.30 5.26 8.08 13.79 5.14 24.76 0.00 0.00 4.26 18.56 7.42

B. Number of Sets

Quarter CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 9.43 10.87 100.00 4.26 12.75 13.64 0.57 29.09 0 0 - - 8.90

2 16.16 4.76 100.00 3.48 957 0 6.41 0 - 0 0 - 5.45

3 - 13.41 - 6.62 6.93 - 8.14 - - - 6.13 14.84 8.05

4 0 10.34 - 6.18 6.39 - 7.58 0 - - 3.85 23.91 7.05
Total 11.17 9.78 100.00 4.99 7.59 12.50 5.76 24.24 0.00 0.00 4.57 16.67 7.25
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Table4. Total number of observed interactions with A) Leatherback turtles, B) Loggerhead turtles, and C) All marine turtlesin the
pelagic longline fishery during 2004 by year, quarter, and fishing area. Dashes indicate areas where there was no observed fishing
effort, and an X indicates an area where no effort was reported. Only loggerhead and |eatherback turtles were observed captured.

A. Leatherback Turtles

Quarter CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 5 2 6 0 0 1 7 - - X X 22
2 1 1 24 5 - 1 - X - - X 3
3 - 0 X 3 X 0 X X X 0 13 21
4 0 X 1 9 X 0 - X X 1 2 13
Total 2 6 3 36 17 0 2 7 0 0 1 15 89
B. Loggerhead Turtles
Quarter CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 5 6 0 0 0 0 1 14 - - X X 26
2 1 1 0 0 0 - 2 - X - - X 4
3 - 0 X 1 1 0 X X 4 8 14
4 0 X 2 5 2 - X 0 0 9
Total 6 7 0 3 6 5 14 0 4 8 53
C. All Turtles
Quarter CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 6 11 2 6 0 0 2 21 - - X X 48
2 2 2 1 24 5 - 3 - X - - X 37
3 - X 6 4 X 0 X X X 4 21 35
4 X 0 X 14 2 - X 1 2 22
Total 8 13 3 39 23 0 7 21 0 0 5 23 142
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Table 5. Summary of (A) release condition, (B) and hook location in hooked animals, (C) animals with al gear removed, by hook
location for marine turtles in the pelagic longline fishery during 2004. Hook location information is recorded on the sea turtle life
history form (Appendix A) by the observer.

A. Release condition

Species Alive, injured Alive, uninjured Alive, unknown Fresh dead Total
L eatherback 83 6 0 0 89
L oggerhead 53 0 0 0 53

Total 136 6 0 0 142

B. Hook L ocation

Internal
External
Hooked,
Not Unknown location |Unknown

Species hooked if hooked unknown| internal Swallowed Beak/Mouth
L eatherback 7 4 6 1 0 4 67
Loggerhead 0 0 0 1 31 18 3

Total 7 4 6 2 31 22 70
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Table5 cont.

C. Animalswith all gear removed, by hook location

Internal
External
Hooked,
Not Unknown location |Unknown
Species  hooked if hooked unknown| internal Swallowed Beak/Mouth
L eatherback 7 1 6 0 0 0 25
Loggerhead 0 0 0 0 0 12 2
Totals 7 1 6 0 0 12 27
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Table6. Total number of observed interactions with marine mammals in the pelagic longline fishery during 2004 by year, quarter,
and fishing area. Dashes indicate areas where there was no observed fishing effort, and an X indicates an area where no effort was

reported.

Quarter CAR FEC GME GOM MAB NCA SAB SAR TUN TUS NEC NED Total
1 2 0 0 0 1 0 0 0 - - X X 3
2 0 0 0 0 0 - 0 - X - - X 0
3 - 0 X 0 1 X 0 X X X 1 1 3
4 X 0 X 0 6 X 0 - X X 0 0 6
Total 2 0 0 0 8 0 0 0 0 0 1 1 12
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Table 7. Summary of release condition and serious injury types for marine mammals in the pelagic longline fishery during 2004.
Serious injury determinations were based upon written observer comments (Table B3). “Entangled” indicates that the animal was
released with > 4 feet of gear remaining attached.

Serious|Injury Type
Species Alive | Dead | Mouth hooked Entangled M ou;:taan;l;ded & Seriotlgéjnj ury Total
Common Dolphin 1 0 0 0 0 0 1
Pilot Whale 2 0 1 2 3 6 8
Risso’s Dolphin 1 0 0 1 1 2 3
Total 4 0 1 3 4 8 12
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Table 8. Estimated interactions with (A) Leatherback and (B) Loggerhead turtles in the pelagic longline fishery during 2004 by
fishing area and quarter. All marine turtles were recorded as released alive (either injured or uninjured). GME indicates experimental
sets in the Gulf of Mexico with 100% observer coverage. Observed catches for those experimental sets are highlighted.

A. Leatherback Turtles

» m Hook .
Quarter  Area Pé’;ts've Observed Mean CPUE  CV Re::rtZd Esgggt]ed
Sets (x1000)

1 CAR 1 23 0.0566 1.0000 200.1 118
1 FEC 5 0 0.2521 0.4280 136.1 43
1 GME 2 40 - - 20.4 2

1 GOM 5 49 0.1238 0.4456 8775 108.7
1 SAB 1 1 1.2438 1.0000 121.2 150.8
1 SAR 6 2 0.1933 0.3893 95.4 184
2 CAR 1 16 0.0710 1.0000 79.2 5.6
2 FEC 1 6 0.4975 1.0000 60.6 302
2 GME 1 20 ; ; 9.8 1

2 GOM 18 61 0.4441 0.2220 1317.3 585.0
2 MAB 4 18 0.3329 0.4834 117.6 301
2 SAB 1 37 0.0334 1.0000 409.7 13.7
3 GOM 86 0.0724 0.4467 1004.5 727
3 MAB 2 23 0.2001 0.7336 216.0 432
3 NED 10 54 0.2401 0.3129 369.7 88.7
4 GOM 1 7 0.0159 1.0000 850.2 135
4 MAB 7 3% 0.2308 0.3648 439.9 1015
4 NEC 1 3 0.3086 1.0000 716 21
4 NED 2 2 0.1036 0.6978 86.2 8.9

24



Table 8 cont.

B. Loggerhead Turtles

Quarter Area Pos?i#tive Oszrved C'\:APGSE Ccv R|(_a|;§)c?rktZd Eséi;r:g;ed
Sets Sets (x1000)
1 CAR 5 23 0.2600 0.4077 209.1 544
1 FEC 6 30 0.4341 0.3923 136.1 59.1
1 SAB 1 1 1.2438 1.0000 121.2 150.8
1 SAR 8 32 0.4274 0.3573 95.4 40.8
2 CAR 1 16 0.0682 1.0000 79.2 5.4
2 FEC 1 6 0.6614 1.0000 60.6 40.1
2 SAB 2 37 0.0634 0.6982 409.7 26.0
3 GOM 1 86 0.0128 1.0000 1004.5 129
3 MAB 1 23 0.1023 1.0000 216.0 221
3 NEC 4 22 0.2888 0.4850 291.7 84.2
3 NED 5 54 0.1401 0.5000 369.7 51.8
4 GOM 1 71 0.0381 1.0000 850.2 324
4 MAB 5 36 0.1587 0.4473 439.9 69.8
4 SAB 2 5 0.5608 0.6136 31.6 17.7
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Table9. Estimated (A) Serious Injury, (B) Live Releases, and (C) Total Interactions with marine mammals in the pelagic longline
fishery during 2004 by fishing area and quarter.

A. SeriousInjury

N # Hook .
Species Quarter Area # Pg;g ve # Otézte;ved ('\:APGSE cv CPUE Repg:)tez Esg;r:gt]ed
(x1000)
Pilot Whale 1 CAR 2 23 0.0923 0.6909 209.1 19.3
Pilot Whale 1 MAB 1 13 0.0974 1.0000 65.1 6.3
Pilot Whale 4 MAB 3 36 0.1102 0.5632 439.9 485
Risso's Dolphin 4 MAB 2 36 0.0626 0.7229 439.9 275
B. Released Alive
Species Quarter Area # Pg;g ve # Otésetg;ved C'\:APGSE cv CPUE Ffeggftkez Esg;r;g;ed
(x1000)
Common Dolphin 3 NED 1 4 0.0184 1.0000 369.7 6.8
Pilot Whale 3 MAB 1 23 0.0756 1.0000 216.0 16.3
Pilot Whale 4 MAB 1 36 0.0397 1.0000 439.9 175
Risso's Dolphin 3 NEC 1 22 0.0535 1.0000 291.7 15.6
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Table 9 cont.

C. Total Interactions

# Hooks

Species Quarter Area # Pé)eiitsive # Otézte;ved ?:AISS?E cv CPUE Reported Eséi;r:?:]ed
(x1000)

Common Dolphin 3 NED 1 54 0.0184 1.0000 369.7 6.8
Pilot Whale 1 CAR 2 23 0.0923 0.6909 209.1 193
Pilot Whale 1 MAB 1 13 0.0974 1.0000 65.1 6.3
Pilot Whale 3 MAB 1 23 0.0756 1.0000 216.0 16.3
Pilot Whale 4 MAB 3 36 0.1490 0.6032 439.9 65.5

Risso's Dolphin 3 NEC 1 22 0.0535 1.0000 291.7 15.6
Risso's Dolphin 4 MAB 2 36 0.0626 0.7229 439.9 275
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Table 10. Estimated interactions in the pelagic longline fishery for strata with reported fishing effort but no observer coverage during
2004. Bycatch rates are the average of the stratum rates during the previous five years (1999-2003) where there was observer
coverage. Estimates are presented for those strata with previously observed bycatch. In the case of Risso’s dolphins, the previously
observed catch was alive release. All previously observed turtle catches were likewise released alive (injured or uninjured).

" # Hooks
Species ouarter Area # Pg;;'ve #S(gtt;s%\@j Mean CPUE o CPUE  Reported Estimated
1999-2003  1999-2003  (x1000)-  Catch - 2004
1999-2003 2003
2004

Risso's Dolphin 2 NEC 1 2 0.0651 1.0000 96.4 6.3
Loggerhead 2 NEC 8 2 0.6814 0.3761 96.4 65.7
Leatherback 2 NEC 3 ) 0.1089 0.5617 96.4 105
Loggerhead 4 CAR 1 10 0.2451 1.0000 46 11
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Table 11. Total estimated interactions with (A) Leatherback and (B) Loggerhead turtles
in the pelagic longline fishery during 2004 by fishing area. These estimates include
extrapolated values for areas with no observer coverage during 2004 that had observed
interactions during the past five years (Table 10). Observed catches for experimental sets
in the Gulf of Mexico are listed separately. All captured marine turtles were listed as
released alive (injured or uninjured).

A. Leatherback Turtles

Area Eséi;r:i\i]ed CV Catch 95%| St?;:‘/i;ence
CAR 17.5 0.751 49-62.4
FEC 64.5 0.520 25.4 - 163.8
GOM 779.9 0.183 551.4 - 1103
MAB 183.9 0.284 108.1 - 312.9
NEC 32.6 0.702 9.8-108.9
NED 97.7 0.291 56.7 - 168.3
SAB 164.4 0.921 36.9-732.1
SAR 18.4 0.389 9-37.7
Total 1,358.8 0.163 098.8 - 1848.6
GME 3 - -

B. Loggerhead Turtles

Area Eséi;r:i\i]ed CV Catch 95%| St?;:‘/i;ence
CAR 60.9 0.375 30.5-121.6
FEC 99.2 0.467 425-231.2
GOM 45.2 0.770 12.3- 166
MAB 91.9 0.416 42.9-196.8
NEC 149.9 0.318 829-271.1
NED 51.8 0.500 21.1-127.4
SAB 194.5 0.783 52.1-726.4
SAR 40.8 0.357 21.1-789
Total 734.1 0.242 465.5-1157.8
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Table 12. Total estimated interactions with marine mammals in the pelagic longline
fishery during 2004. These estimates include extrapolated values for areas with no

observer coverage during 2004 that had observed interactions during the past five years
(Table 10).

H 0
Specics Eggrr?;‘gd oyg FEsimated CV  Esimated  CV 9%

. g Confidence
Injury Alive Alive Total Total Interval

Common 0.0 - 6.8 1.0000 6.8 1.0000 1.4-33.3
Dolphin

Pilot Whale 74.1 0.4188 33.8 0.7075 107.5 0.4209 49.8-232.1

Risso's

. 275 0.7229 21.9 0.7686 49.4 05273 19.2- 127
Dolphin
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Figure 1. Pelagic longline fishing areas in the north Atlantic ocean indicating 11 defined
fishing areas. CAR = Caribbean, GOM = Gulf of Mexico, FEC = Florida East Coast,
SAB = South Atlantic Bight, SAR = Sargasso Sea, MAB = Mid-Atlantic bight, NEC =
Northeast Coastal, NED = Northeast Distant, NCA = North Central Atlantic, TUN =
Tuna North, TUS = Tuna South. Pelagic longline closed areas are indicated by shaded
polygons and letter labels (A-E). The NED area was reopened on June 30, 2004.
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Figure 2. Observed (grey symbols) and reported (dark symbols) pelagic longline fishing
effort during 2004.
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Figure 3. Observed pelagic longline fishing effort and marine turtle takes during 2004.
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Figure 4. Observed pelagic longline fishing effort and marine mammal takes during
2004.
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Figure 5. Higtorica trends in fishery effort and estimated marine turtle takes in the
pelagic longline fishery between 1992-2004. Errors bars represent 95% confidence
intervals.

A. Leatherback Turtles

2000 12000
—&— Catch —=— Effort _
1800 -
1600 / N\ - 10000
|
1400 _ _/ L 8000
z 1200 - ~
S 1000 - - 6000 £
= m
O 800 ;
600 - 4000
400 4
00 - 2000
200
0 T T T T T T O
1992 1994 1996 1998 2000 2002 2004
Year
B. Loggerhead Turtles
3500 12000
3000 1 - 10000
2500 1
L 8000
- 2000 -
S L 6000 2
© w
O 1500 -
4000
1000 -
500 4 - 2000
)
0 + T T T T T T O
1992 1994 1996 1998 2000 2002 2004

Year

35



Appendix A. SeaTurtleLife History Form

SEA TURTLE LIFE HISTORY FORM

CAPTURE INFORMATION

Tree IO yEAR20. ] smonTHL ] Dpav[ I[]
sernavLTow [ 0] SPECIMEN NUMBER BY TRIP [ |[ | |

GEAR TYPE: Dbungline DGiII Met |:|Tra\'r| {node trawl time in comments)
GEARDEPTH: | [Surface [ Imidwater | |Bottom [ 1 other

TIME 24y [ WATER TEMP *Fy [ [ ][]
LATITUDE [ Jaes] [ [ Jmin N/ 8 LONGITUDEL | Jaeg] [ [ Jmin E / W
Dvid turtle slide out/escape from gear? ¥YIN Was turtle brooght on board? Y /N

I IFICATION (see back) Number of Photos Taken? |:||:|
SPECIES: | |Leatherback [ Loggerhead [ |Kemp'sridley | _|Green | |Hawkshin [ |Otive ridley

Dl.i nidentified Hardshell DLlnll:mmn

CONDITION OF TURTLE

(Previously dead |:|Fr!sh dead Dﬂnmlm {resuscitated™*) I:lﬂ'rh:r {describe)
I Alive, injured (describe) D.‘LHN. uninjured u.-\ﬁw. injury unknown DL’nknqu {deseribe)
IF GEA RM OF HOOK AND LINE, COMPLETE THIS SECTION, AS APPLICABLE:
HOOK TYPE | |“0® | | Circle | |other (describe) size [ | /o
MANUFACTURER/STYLE NO. DEGREE OFFSET[_| |
BAIT [ |Squid [ | Mackerel [_] Sardine [ | Other describe SIZE B

Caught on hook timer? ¥ /N If ves, fill in time elapsed [ ||| |

Was light stick on hook? Y /N /U 7 ves {eircle) White, Pink, Blue, Green, Black, Rod, Yellow, Purple, Other, Unknown
If Mo, number of gangions to nexi light slick|:“:|

Light Stick Color (circke)?  White, Pink, Blue, Green, Black, Red, Yellow, Purple, Odber, Unknown

Number of gangions to next Moat DD

HOOK LOCATION
{elrele spwiﬁ.c bncation; check baox if :l]'r::il:'ln are nd known; annidate dr.wh;;m reverse Lo indicate lecution us needed):

D Not Hooloed D Not Known if Hooked Dﬂmked.. hut location totally Unknown

Internals Unknown, internal
Swallowed (Esophagus) Hoolk visible? Visible o insertion point / Partial hook ( Mot visible
|:| Eeak.f_u,uuth {lutp Dup-p:r. sofl palate'other D'Iuwer.' tonpue'plottis/vther

location in jaw and cirele  [Jside: [aw Jointiother [Jother (deseribe)
specific lecation)
External: Ugnkn[rwn, external DBEEJU'H&MJ'EEEIL D_(_:_nrnpum'glutmn
DEMTIT Flipper/Shoulder/ Armpit Rear Flipper/GroinTail

Was hook removed from this animal? Y /N Unknown / Not Applicable

Was animal entangled in gear? At capture? Y / N/ Unknown _At Release? Y /N / Unknown

How much gear (linear feet) was left on turtle when released? DDLU ft. (estimated measared)
Estimated carapace length {notch-to-tip straight ling): DDD ft (meeded only if turte is not boated & measured)
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Appendix A. Sea TurtleLife History Form page 2

BIOLOGICAL INFORMATION

DIMENSIONS {cm) Curved (messuring tape) Straight Line {colipers) Straight Line {calipers)
Standard Measurements Standard Measuremenis

Carapace Length D mtch-to-tip [ |_a|:| tech-to-tip LI Jesten-to-naich

Carapace Width O CICIO

TAGS [ide;lﬂ.ﬁ' address on each tag in the comments section)

Flipper Tag Metal (1) Position (Flipper)  Already Present (1) or Were Tags

Number or Plastic (2) LF, RF, LR, RR Applied by Observer (2)  Removed?

' L] []Y Y /N

CIIEI e L] L] Y (N

LIt L] B YN

[ | L] | YIN

PIT Tag

HDDDDDGDDD L1 ] Scanned? ¥YIN

Living Tag {describe) ___Orther Tags (describe)

(Put PIT tag label here)

BIOPSY SAMPLES TAKEN?T Y (femize below) ! ™/ Unsuccessful

RELEASE INFORMATION .
LATITUDE [ laeg [ |[ min N/ 8 LONGITUDE [ [ [ Jaed T 1 Jmin £ ¢+ W

iME 24ney [ | [ ] WATER TEMP ) || [ ]
DATE, if different from capture: YEAR 200 |[ ] montul [ | pav[ ][]

FINAL DISPOSITION
Discarded Marked Carcas [ |piscarden tnmarked Carcass Dsmug-d Carcoss
Dndnmd Alive D']’au;el ta Holding Facility I:‘L mkmowmn {explain)

ADDITIONAL COMMENTS (liss all biological samples collected; describe or sketeh any anmalies):

IDENTIFICATION CRITERIA
Number of:
Lelt Lateral Scates O Overlapping Scutes? YiMmiu Dimes Muchal Scate
Right Lateral Scutes [ Inframarginal Pores? ¥YINIU Touch 17 Lateral Seute?
Vertehral Scutes ] 1 Pair Prefrontal Scales? Yimiu YI/N/U
L. Inframarginal Seutes [ Lacks Bomy BhellT YIN
R. Inframarginal Scwtes =
Darsal Calaration [Cmiack [ OrungeRed-Brown [Jarown

[Gray-Green ] Ortheer
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Appendix B. Detail information on observed interactions with protected species
TableB1. Observed interactions per longline set with marine turtles. All turtles were
released alive (injured or uninjured). The number of hooks set along with the number of
turtles captured in each set is reported.

. # #
Species Quarter Area Hooks Turtles

Leatherback 1 GME 720 1
Leatherback 1 SAB 804 1
Leatherback 1 SAR 1,188 1
Leatherback 1 SAR 1,188 2
Leatherback 1 SAR 1,188 1
Leatherback 1 SAR 1,188 1
Leatherback 1 SAR 1,188 1
Leatherback 1 CAR 768 1
Leatherback 1 GOM 991 1
Leatherback 1 GOM 973 1
Leatherback 1 GOM 969 1
Leatherback 1 SAR 864 1
Leatherback 1 GME 432 1
Leatherback 1 FEC 756 1
Leatherback 1 FEC 756 1
Leatherback 1 FEC 720 1
Leatherback 1 FEC 432 1
Leatherback 1 FEC 810 1
Leatherback 1 GOM 990 2
Leatherback 1 GOM 990 1
Leatherback 2 SAB 810 1
Leatherback 2 GOM 888 1
Leatherback 2 MAB 435 1
Leatherback 2 GOM 950 1
Leatherback 2 GOM 980 3
Leatherback 2 GOM 980 1
Leatherback 2 GOM 980 1
Leatherback 2 GOM 950 1
Leatherback 2 GOM 950 1
Leatherback 2 GOM 950 2
Leatherback 2 GOM 953 1
Leatherback 2 GOM 962 1
Leatherback 2 GOM 678 1
Leatherback 2 GOM 792 1
Leatherback 2 GOM 792 1
Leatherback 2 GOM 792 1
Leatherback 2 GOM 792 3
Leatherback 2 FEC 335 1
Leatherback 2 CAR 880 1
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Table B1 cont.

. # #
Species Quarter Area Hooks Turtles

Leatherback 2 GOM 796 1
Leatherback 2 GOM 796 2
Leatherback 2 MAB 918 1
Leatherback 2 MAB 984 1
Leatherback 2 MAB 1,249 2
Leatherback 2 GME 720 1
Leatherback 2 GOM 912 1
Leatherback 3 MAB 660 1
Leatherback 3 MAB 648 2
Leatherback 3 NED 1,004 1
Leatherback 3 NED 1,024 1
Leatherback 3 NED 1,120 1
Leatherback 3 NED 1,152 1
Leatherback 3 NED 768 1
Leatherback 3 NED 1,052 2
Leatherback 3 NED 1,024 3
Leatherback 3 NED 768 1
Leatherback 3 GOM 900 1
Leatherback 3 GOM 955 1
Leatherback 3 GOM 540 1
Leatherback 3 NED 1,200 1
Leatherback 3 NED 900 1
Leatherback 3 GOM 896 1
Leatherback 3 GOM 900 1
Leatherback 4 MAB 955 1
Leatherback 4 MAB 810 1
Leatherback 4 NED 1,024 1
Leatherback 4 NED 768 1
Leatherback 4 NEC 1,080 1
Leatherback 4 MAB 1,236 2
Leatherback 4 MAB 720 1
Leatherback 4 MAB 1,290 2
Leatherback 4 MAB 1,290 1
Leatherback 4 MAB 1,488 1
Leatherback 4 GOM 886 1
Loggerhead 1 CAR 970 1
Loggerhead 1 SAB 804 1
Loggerhead 1 SAR 1,188 1
Loggerhead 1 SAR 1,188 2
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Table B1 cont.

. # #
Species Quarter Area Hooks Turtles

Loggerhead 1 SAR 1,172 1
Loggerhead 1 SAR 1,188 1
Loggerhead 1 SAR 1,188 3
Loggerhead 1 SAR 1,188 2
Loggerhead 1 FEC 405 1
Loggerhead 1 FEC 360 1
Loggerhead 1 CAR 768 1
Loggerhead 1 CAR 768 1
Loggerhead 1 CAR 768 1
Loggerhead 1 CAR 960 1
Loggerhead 1 SAR 792 2
Loggerhead 1 SAR 756 2
Loggerhead 1 FEC 716 1
Loggerhead 1 FEC 756 1
Loggerhead 1 FEC 432 1
Loggerhead 1 FEC 370 1
Loggerhead 2 FEC 252 1
Loggerhead 2 SAB 900 1
Loggerhead 2 SAB 810 1
Loggerhead 2 CAR 916 1
Loggerhead 3 MAB 425 1
Loggerhead 3 NEC 405 1
Loggerhead 3 NEC 745 1
Loggerhead 3 NED 1,135 1
Loggerhead 3 NED 1,145 1
Loggerhead 3 NEC 720 1
Loggerhead 3 NED 1,024 4
Loggerhead 3 NED 768 1
Loggerhead 3 GOM 908 1
Loggerhead 3 NED 1,100 1
Loggerhead 3 NEC 850 1
Loggerhead 4 SAB 750 1
Loggerhead 4 SAB 680 1
Loggerhead 4 MAB 725 1
Loggerhead 4 MAB 700 1
Loggerhead 4 MAB 700 1
Loggerhead 4 GOM 740 2
Loggerhead 4 MAB 1,236 1
Loggerhead 4 MAB 1,548 1
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Table B2. Information on gear types and hooking locations based upon observed comments and the sea turtle life history form for
each (A) loggerhead and (B) leatherback sea turtle observed taken during 2004. These data are summarized in Table 6.

A. Loggerhead Turtles

Entangled
on Capture Entangled Isthe Hook Hook Line

# Area Quarter ? on Release? Hook Type Bait Type Hook Location Jaw Location Visible? Removed ? Left(ft) CL -Est(ft) SCLstd SCLmin

CAR 1 No No jegogf']f's;%?g UNKNOWN swallowed ot applicable  ISR@ AlLNe g 0 23 672 646
2 CAR 1 No No Cfegogf']fé?;fg squid swalowed  notapplicable hook notvisble  No 05 22 629 614
3 CAR 1 No No Je?é’r'?'s;,sé?g id swalowed  notapplicable hook notvisble  No 05 25 687  67.4
4 CAR 1 No No jeg";']f's;?;/”g suid  besk(intemal) 'O I ot applicable  Yes 0 23 654 646
5 CAR 1 No No  Jnook 2590 suid  swallowed  notapplicsble hooknotvisble  No 05 24 671 658

leg offset, 9/0

6 CAR 2 No No jegogf']f's;%?g UIKNOWN swallowed ot applicable "0k Partially No 0 24 646 629
7 FEC 1 No No &] ;O;$é59?8 squid swallowed not applicable unknown No 3 2
8 FEC 1 No No jegogcﬁsésj’g squid swallowed not applicable unknown No 3 15
9 FEC 1 No No djegog?sésg?g squid swallowed not applicable unknown No 6 18
10 FEC 1 No No (‘j] egogcl;sésgijg squid  unknown internal unknown unknown No 05 25
11 FEC 1 No No c‘llegogfliseztsgﬁg squid swallowed not applicable unknown No 1 3
12 FEC 1 No No jegogf?s;"r’gg souid mouth loWer JaN. ot appliceble No 05 2
13 FEC 2 No No unknown unl()(tr;]%\;vn/ mouth unknown not applicable No 3 2
14 GoM 3 No No %};‘;’; 09 suid  besk(internal) lower notapplicable  Yes 0 22 602 626
15 GOM 4 No No Co:‘g; 23/?)9 squid swallowed not applicable  hook not visible No 5 22
16 GOM 4 No No %:‘g; 23%9 squid mouth sidejaw, other  not applicable No 1 18
17 MAB 3 No No Co'f:f;'; 009 spid mouth loWer JaN. ot appliceble No 0 22 615 59
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Table B2a. L ogger heads (cont.)

#  Area Quarter oinéagpgtlfrde Oﬁggneglsid? Hook Type Bait Type Hook Location Jaw Location IS\}PS?nggk Rert!g\c/)léd 2 Lléfitr%fet) CL -Est(ft) SCLstd SCLmin
18 MAB 4 No No Cé;‘;g}fggg suid  besk(internal) '°"gter']éra‘"" not applicable No 01 25

19 MAB 4 No No Cé;‘f"s‘zt,lfs?gg squid swallowed  not appliceble 0k Partially No 02 23 64.2

20 MAB 4 Yes No C(l)rficzlseali)sc/igg unlgtr;]%\;vn/ front flipper not applicable not applicable Yes 0 24 67.9 66.3
21 MAB 4 No No Cgf‘]f's‘;,lf;gg mackerel  beak(internal) 'O‘Aéter:éra"" not applicable Yes 0 27 737 732
22 MAB 4 No No Cé;‘;'s‘;}fg‘/’gg spid  besk(internal) I porapplicable Yes 0 24 682  66.4
23 NEC 3 No No dr:]lfr?g\;vgffgsleé squid swallowed not applicable hook not visible No 0.2 23

24 NEC 3 No No Coifrfcs':t'gg/eog squid mouth WS A%, ot gpplicable Yes 0 24 67 65.8
25 NEC 3 No No Coifrg;gg/eog suid mouith 'OV(‘;%?"" not applicable Yes 0 22 61.9 60.1
26 NEC 3 Yes No unknown squid swallowed not applicable hook not visible No 0.2 25 72 68.1
27 NED 3 Yes No Cé;‘;'s‘zt}fg?gg UNKNOWN shoulder ot applicable ot applicable  Yes 0 23 618 603
28 NED 3 No No C(i);‘f"s‘zt,lfs‘/’gg “”'gt’;]oe‘f”/ swallowed  not applicable hoogig%rl“ea”y No 03 24 65 63.7
29 NED 3 No No C;;?'S‘Zt}fs‘;gg mackerel tongue lower  not applicable Yes 0 22 622 609
30 NED 3 No No Cé;‘f"s‘:t,lfs?gg “”'gt’;]%‘f"/ beak(internal) 'Oﬁf{]éra"" not applicable Yes 0 22 506 579
31 NED 3 No No Cc');(f::tlfs(ljgg mackerel beak(internal) unknown not applicable Yes 0 2 54.1 53.5
32 NED 3 No No C(l)rficzlseali)sc/igg mackerel rear flipper not applicable not applicable No 0 21 58.5 57.2
33 NED 3 No No C;?g 1(1)8?89 mackerel glottis lower not applicable No 0 23 62.1 60.9
34 NED 3 No No Cé;‘;'s‘zt}fg?gg mackerel mouth OWEr A%, ot qpplicable  Yes 0 23 634 621
3% SAB 1 No No jggf‘;g’gg ““(')‘trr‘f;‘;v”’ svalowed ot applicable Vis‘rﬂﬁoﬁ'/;i”e No 01 21

3% SAB 2 No No jegogf‘;éfg;g squid swallowed  not appliceble "0k Partially No 0 25 70 69.2
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Table B2a. L ogger heads (cont.)

Entangled

# Area Quarter on Capture oﬁgg”eg':ed? Hook Type Bait Type Hook Location Jaw Location 's\}:‘;b'l*e"gk Re;']g\‘jgd ) L'-aﬂt%?t) CL -Es(ft) SCLstd SCLmin
37 SAB 2 No No j er;;ogfkf’sgts, 93;3 squid swallowed not applicable hoo\|/<i gel\)rltei}al ly No 0 21 61.3 59.4
38 SAB 4 No No Cé;?ilfg?gg uné(trr\](;\:vn/ tongue lower not applicable Yes 0 27 75.2 73.8
39 SAB 4 No No Cé;‘;g}f;gg ““gt?]%‘f”/ mouth other not applicable Yes 0 22 62.9 61
40 SAR 1 No No 3%03%55}8 unlgtr;]%\;vn/ swallowed not applicable unknown No 2 28

41  SAR 1 No No a] egogrkfé? 93/8 squid swallowed not applicable visi rtt)elr('r?\’ O?I/:eclli ne No 0 22

42  SAR 1 No No 3:9085’;5‘ 93;3 squid swallowed not applicable unknown No 1 25

43  SAR 1 No No a] egogﬁ‘és, 58 squid swallowed not applicable unknown No 15 18

44  SAR 1 No No gezogﬁég'gs/g squid swallowed not applicable hook not visible No 05 22

45 AR 1 No No dJehgog]'ff'szef'g’g souid swallowed  not appliceble VIS Al line No 01 24

46 SAR 1 No No jegogf"fg;g id svalowed ot applicable "igrgiof",;i”e No 02 24

47  SAR 1 No No jegogﬁsésg:ig squid swallowed not applicable hook not visible No 05 21

48 SAR 1 No No a]egoggéséjg squid swallowed not applicable Visﬂi o?I/:a(Iji ne No 0.2 23

49 SAR 1 No No Jhook, 25-30 mackerel swallowed not applicable hook not visible No 05 2

deg offset, 9/0

50 SAR 1 No No &]egogfkfsgfg;g squid swallowed not applicable hook not visible No 05 26

51 SAR 1 No No j egogfkfsssg;g un(l)(tr%%\:vn/ swallowed not applicable Viggf{ O?I/Lcljine No 0.1 27

52 SAR 1 No No a’ggf';é?g/g ”“é‘t?]‘;‘f”’ svalowed  not applicable Vis‘rl(’a'ﬁof'l'e('j”e No 02 27

53 SAR 1 No No (“j’ggf‘;gjg ““(')‘trr‘f;‘;v”’ swalowed ot applicable Vis‘rﬂﬁoﬁ'/;i”e No 02 21
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Table B2 cont.
B. Leatherbacks

Entangled .
Entangled . . : Isthe Hook Hook Line :

# Area Quarter on C(;pture on Release ? Hook Type Bait Type Hook Location Jaw Location Visible? Removed ? Left(ft) CL -Es(ft) SCLstd SCLmin
Jhook, 25-30 : . .

1 CAR 1 No No deg offset, 90 squid shoulder not applicable not applicable Yes 0 34
Jhook, offset unknown/ ' . .

2 CAR 2 No No unknown, 90 other armpit not applicable not applicable Yes 0 5
Jhook, 25-30 ; .

3 FEC 1 No No deg offset, 9/0 squid  unknown internal unknown unknown No 10 5
Jhook, 25-30 unknown/ :

4 FEC 1 Unknown  Unknown degoffset, 90 other not known if hooked unknown unknown No 10 55
Jhook, 25-30 ; ) . .

5 FEC 1 No No deg offset, 910 squid armpit not applicable not applicable No 30 5
J hodk, 25-30 ) .

6 FEC 1 Unknown  Unknown deg offset, 910 squid  not known if hooked  unknown unknown No 12 5
Jhook, 25-30 ; . .

7 FEC 1 No No deg offset, 9/0 squid neck not applicable  not applicable No 15 5
Jhook, offset ; . . i

8 FEC 2 No No unknown, 9/0 squid armpit not applicable  not applicable No 3 45

9 GOM 1 No No J 2?2; (;/%eg squid  unknown external  not applicable  not applicable No 1 5
Jhook, 0 deg ) . .

10 GOM 1 No No offset, 7/0 squid neck not applicable not applicable No 1 4
Jhook, 0 deg ; . .

11 GOM 1 No No offset, 70 squid neck not applicable not applicable No 1 4
Circle, 0deg unknown/ . . .

12 GOM 1 No No offset, 18/0 other front flipper not applicable  not applicable No 1 45
Circle, 0deg unknown/ -

13 GOM 1 No No of feet, 16/0 other unknown location  unknown unknown No 0 4

14 GOM 1 No No J E?leé (;/c(l)eg squid front flipper not applicable not applicable No 0.6 5
Jhook, 0 deg front

15 GOM 1 Yes Yes offsé 710 squid  flipper/shoulder/arm not applicable  not applicable No 7 4

1 pt

Jhook, 0 deg ; .

16 GOM 1 Yes No offset. 7/0 squid  not known if hooked  unknown unknown Yes 0 5
Circle, 0deg unknown/ .

17 GOM 2 No No offset, 18/0 other mouth upper, other  not applicable No 0.3 5




Table B2b cont.

#  Area Quarter oiné?pgtlfe oﬁnéznegg? Hook Type Bait Type Hook Location Jaw Location Is\jrsiebTeo’?k Rert:g\?gd 5 th-afitrzl?t) CL -Es(ft) SCLstd SCLmin
18 GOM 2 No No J E?fglét,’()?%eg squid armpit not applicable not applicable No 6 6
19 GOM 2 No No J 22(;;’, (; /(éeg squid shoulder not applicable  not applicable No 5 5
20 GOM 2 Unknown  Unknown J E?leég%eg squid  unknown location  unknown unknown No 6
21 GOM 2 Yes No N/A squid not hooked not applicable  not applicable N/A 0 5
22 GOM 2 No No Jg?fglét,’()?%eg unlgtr;]%\;vn/ unknown external not applicable not applicable No 2 4
23  GOM 2 No No J I;;)f(;l;g%eg squid armpit not applicable  not applicable No 6 4
24 GOM 2 No No J g?fc;l;%/%eg squid  unknown location  unknown unknown No 3 4
25 GOM 2 No No (‘j] egogﬁ"sf 93/8 squid armpit not applicable not applicable No 3 4
26 GOM 2 No No j r?l?r?gwgﬁ;/ﬁo squid  unknown location  unknown unknown No 168 1
27 GOM 2 No No 3:£:§Wﬁff§/%t squid carapace not applicable not applicable No 5 4
28 GOM 2 No No unknown uné(trr\](;\;vn/ armpit not applicable  not applicable No 1 4
29 GOM 2 No No unknown squid  unknown location  unknown unknown No 8 4
30 GOM 2 No No unknown unlgtr;]%\;vn/ front flipper not applicable not applicable No 1 4
31 GOM 2 No No unknown unlgtr;]%\;vn/ mouth sde hoo\l/(i g?)rlt(ieal ly No 1 4
32 GOM 2 No No unknown uné(trr\%:vn/ armpit not applicable  not applicable No 1 4
33 GOM 2 Yes No jr?lfr?:\;vgff% squid armpit not applicable  not applicable Yes 0 5
34 GOM 2 Yes No J hook, offset squid rear flipper not applicable not applicable Yes 0 45

unknown, 7/0
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Table B2b cont.

Entangled .
Entangled . : . Isthe Hook Hook Line ) .

#  Area Quarter onCa’?ture on Release ? Hook Type Bait Type Hook Location Jaw Location Visible? Removed ? L eft(ft) CL -Est(ft) SCLstd SCLmin

35 GOM 2 No No J hook, offset squid  unknown external  not applicable  not applicable No 4 5
unknown, 7/0
Jhook, offset ; . . .

36 GOM 2 No No unknown, 7/0 squid front flipper not applicable  not applicable No 6 6
Jhook, offset unknown/ : :

37 GOM 2 No No unknown. 70 other unknown external not applicable not applicable No 6 6.5
Jhook, offset ) .

38 GOM 2 No No unknown. 7/0 squid  unknown location  unknown unknown No 50 6.5
Jhook, offset ) . . .

39 GOM 2 No No unknown, 7/0 squid rear flipper not applicable  not applicable No 8 6.5

40 GOM 2 No No unknown squid mouth sde not applicable No 0 3
Jhook, offset unknown/ : :

41 GOM 2 No No unknown, 7/0  other shoulder not applicable  not applicable No 8 5
Circle, 0 deg ) . .

42 GOM 3 Yes No offset, 16/0 squid not hooked not applicable not applicable N/A 0 3

43 GOM 3 No No Jg?fglé (;/%eg squid armpit not applicable not applicable No 05 4
Circle, 0deg unknown/ ! . .

44 GOM 3 No No offset, 16/0 other armpit not applicable not applicable No 10 6

front
45 GOM 3 No No Mo 000 syid  flipper/snouider/arm not applicable  not applicable No 3 4
] pt

46 GOM 3 No No ORGSO e ot applceble ot appliceble No 4 5
unknown, 7/0 = Pper pci)tu er/arm 1ot 2pp P
Circle, 0 deg ] ] . .

47 GOM 4 No No offset, 16/0 squid armpit not applicable not applicable Yes 0 5
Jhook, 25-30 ; . .

48 MAB 2 Yes No deg offset, 9/0 squid carapace not applicable  not applicable No 6 45
Jhook, 25-30 ; . .

49 MAB 2 No No deg offset, 9/0 squid carapace not applicable  not applicable No 2 41
Jhook, 25-30 ) . .

50 MAB 2 No No deg offeet, 9/0 mackerel armpit not applicable not applicable No 1 6.1
Jhook, 25-30 . .

51 MAB 2 Yes No deg offset, 910 mackerel carapace not applicable not applicable No 1 6.1
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Table B2b cont.

Entangled

#  Area Quarter on Cipture oﬁggneglseed? Hook Type Bait Type Hook Location Jaw Location Is\jrsiebTeo’?k Rert:g\?gd 5 th-afitrzl?t) CL -Es(ft) SCLstd SCLmin
52 MAB 2 No No 3:£:§Wﬁff;%t squid armpit not applicable not applicable No 05 45
53 MAB 3 Yes No Cé;?ilfg?gg squid armpit not applicable  not applicable No 0 5
54 MAB 3 Yes No C('):ff:glf;gg squid not hooked not applicable not applicable N/A 0 6
55 MAB 3 Yes No J h;?ls(ét’lglgeg unlgtr;]%\;vn/ shoulder not applicable not applicable No 0 4
56 MAB 4 No No C(I)I}(]:‘glfggg unlgtr;]%\;vn/ shoulder not applicable  not applicable Yes 0 4
57 MAB 4 No No Cé;?;}fg?gg uné(tr;]%\:vn/ armpit not applicable not applicable Yes 0 4
58 MAB 4 No No Cé;(]zgli)g?gg squid shoulder not applicable  not applicable Yes 0 46
59 MAB 4 No No C(');?;tlfs?gg mackerel armpit not applicable not applicable No 0 46
60 MAB 4 No No C(l)rficzlseali)sc/igg mackerel carapace not applicable not applicable No 0 46
61 MAB 4 Yes No Cé;?glf;gg squid not hooked not applicable  not applicable N/A 0 49
62 MAB 4 No No Cé;?g}fg?oeg squid front flipper not applicable  not applicable Yes 0 52
63 MAB 4 No No C('):ff:glf;gg squid armpit not applicable not applicable Yes 0 46
64 MAB 4 Yes No Cc');(f::tlfs(ljgg squid front flipper not applicable not applicable Yes 0 49
65 NEC 4 No No C(l)rficzlseali)sc/igg squid shoulder not applicable not applicable Yes 0 49
66 NED 3 No No C(;rf?;l:(l)gljgg un(l)(tr%%\:vn/ shoulder not applicable  not applicable Yes 0 5
67 NED 3 No No Cé;(]zgli)g?gg squid armpit not applicable not applicable Yes 0 5
68 NED 3 Yes No Cé;?glfs?gg ungtr;]c;\:vn/ not hooked not applicable not applicable N/A 0 5
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Table B2b cont.

#  Area Quarter oiné?pgtlfe oﬁggneglseed? Hook Type Bait Type Hook Location Jaw Location Is\jrsiebTeo’?k Rert:g\?gd 5 th-afitrzl?t) CL -Es(ft) SCLstd SCLmin
69 NED 3 Yes No C(;rf?;l:(l)gljgg squid not hooked not applicable not applicable N/A 0 49
70 NED 3 No No Cé;?ilfg?gg mackerel front flipper not applicable  not applicable Yes 0 5
71 NED 3 Yes No C('):ff:glf;gg ungtr;]c;\:vn/ armpit not applicable not applicable Yes 0 53
72 NED 3 Yes No Cé;?:tlfg?(gg unlgtr;]%\;vn/ shoulder not applicable not applicable Yes 0 48
73 NED 3 Yes No Cé;?glgggg uncliﬁh%vrvn/ shoulder not applicable  not applicable Yes 0 48
74 NED 3 Yes No Cc'):c?;lfg?gg uné(tr;]%\:vn/ shoulder not applicable not applicable Yes 0 47
75 NED 3 No No Cé;(]zgli)g?gg ungtrr\]c;\:vn/ armpit not applicable  not applicable Yes 0 5
76 NED 3 No No C(');?;tlfs?gg unlgtr;]%\;vn/ shoulder not applicable not applicable Yes 0 5
77 NED 3 No No C(l)rficzlseali)sc/igg unlgtr;]c;\;vn/ armpit not applicable  not applicable No 0 45
78 NED 3 Yes No Cé;?glf;gg mackerel not hooked not applicable  not applicable N/A 0 5
79 NED 4 No No Ccl);(lzlsitl:(l)B(/jgg mackerel armpit not applicable  not applicable Yes 0 5
80 NED 4 No No  Cirde 10deg unknown/ o MOR L licable ot zpplicab N 0 5
offset, 180 other pper pci)tu ler/arm not applicable  not applicable 0
81 SAB 1 Yes Yes 3;08;?:8;5‘9%3 uné(trr\%:vn/ not known if hooked unknown unknown No 15 6
82 SAB 2 No No jr:]kor?:v'vgffﬁ squid armpit not applicable  not applicable No 05 45
83 SAR 1 No No gezogﬁég'gs/g squid armpit not applicable not applicable No 05 5
84 SAR 1 No No &]egogfkfsgfg;g mackerel armpit not applicable not applicable Yes 0 5.6
Jhook, 2530 _ .. . front . _
85 SAR 1 No No deg off’set, 90 squid fllpper/shp(i)tulder/arm not applicable not applicable Yes 0 55
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Table B2b cont.

# Area Quarter oiné?pgtlfe oﬁggneg:ed? Hook Type Bait Type Hook Location Jaw Location Is\}PSiebl;ieogk Re;(c))\?gd ’ L';{E?t) CL -Est(ft) SCLstd SCLmin
86 SAR 1 No No j egogfkfsssg?;g un(l)(tr%%\:vn/ carapace not applicable not applicable Yes 0 6
87 SAR 1 No No jegoggéss;g squid armpit not applicable  not applicable No 3 58
88 SAR 1 No No a]egoggéséjg mackerel armpit not applicable not applicable No 3 58
89 SAR 1 Unknown  Unknown 3%%;;;55;8 unlgtr;]%\;vn/ mouth unknown unknown No 1 5
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Table B3. Observed interactions per longline set with marine mammals. The number of
hooks set along with the number of mammals by release status (alive or seriously injured)
in each set is reported.

Species Quarter Area Ho#(iks Alive Slighorl;s

Common Dolphin 3 NED 1004 1 0
Pilot Whale 1 MAB 790 0 1
Pilot Whale 1 CAR 940 0 1
Pilot Whale 1 CAR 945 0 1
Pilot Whale 3 MAB 575 1 0
Pilot Whale 4 MAB 725 0 1
Pilot Whale 4 MAB 700 1 1
Pilot Whale 4 MAB 864 0 1
Risso's Dolphin 3 NEC 850 1 0
Risso's Dolphin 4 MAB 700 0 1
Risso's Dolphin 4 MAB 1212 0 1
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Table B4: Observer comments and serious injury codes for marine mammals. Code
numbers include 8 — cetacean is hooked internally and 10 — line entangling the animal is
likely to further entangle.

Animal . Release Injury
" Species Condition Code(s) Observer Comments
Hooked in mouth or gut, line cut, hook and
1 Pilot S| 8 10 estimated 4' gear left on MPW upon release.
Whale ’ Not entangled released alive in good
condition. Dove immediately upon release.
Pilot Mouth or gut hooked on a single leader.
2 Whale Sl 8, 10 Hook and approx. 4' gear left on animal.
Dove immediately upon release.
Mouth or gut hooked on single leader. Tried
3 Pilot S| 8 to Dehook. Line broke at crimp. Hook and O
Whale ft. of gear left on animal. Dove immediately
upon release.
MPW entangled in mainline, wrapped around
4 Pilot Alive, No ) tail and mouth. All gear removed. Animal
Whale Sl rested at surface after release, larger animal
in vicinity, tired but breathing regularly.
5 Risso's Alive, No i Mainline wrapped around tail and completely
Dolphin Sl removed. Swam away strong.
Hooked in top of mouth, hook removed easily
Common Alive, No with long pole deh_ooker._ Almost entire side
6 Dolohin S| - of body covered with white or pale yellow up
P through the head - good sized beak. Caught
on mackerel bait. Swam away fine.
Appeared to be hooked in mouth area. Don't
7 Pilot S| 8.10 know if tangled because only got a quick
Whale ' look. About 20 ft of mono left on after line
was cut. Dove out of sight immediately.
8 Pilot Alive, No i Wrapped a few times around tail. All gear
Whale Sl removed. Swam away immediately.
Wrapped a few times around tail with
Pilot mainline. About 6ft of mono and a couple of
9 Sl 10 X .
Whale wraps remained after line cut. Swam away
immediately
RiSSO'S Hooked in mouth. Line cut with 25ft left
10 Dolohin Si 8,10 attached. Mother or other larger animal
P hanging with it. Swam away immediately.
Pilot Wrapped mainline around pec. fin. Line cut,
11 Whale Sl 10 but 6' of line trailing whale. 2 pieces 6ft long

on each pec. fin. Swam away strong.
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Animal . Release Injury
" Species Condition Code(s) Observer Comments

Vessel worked patiently to attempt to bring
MRD alongside despite dangerous tension
on the mono. Hooks in dorsal fin. Leader
RisSO' broke near leaded swivel. Animal never
isso's
12 Dolphin Sl 10 close enough for photo. Appx. 6' of mono
line and hook left on animal. Very active
uncooperative animal. Appeared to be in
excellent condition, swam away strongly after
line broke.
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